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(§) Grid apparatus tor uae wJtn a color oatliodc ray tube, 


® A grid appa-atus which has a nmjltipHclty of 
ribbon-shaped grid elements stretched in tension 
and attacHftd to a Uame which comprises a pair of 
oupport bars and a pair of rftsilient support mem- 
ber5. Metallic mombore which t^stve a la^oer thftrmal 
expansion uuemcient than the resilient eupport mem- 
bers are conneaed to the revBrs^ su(-fac<5$ of the 
resifient support members opposite the side to whiuti 
the grid-elements are attached. In the grid apparatus 
during he?it treatment, thermal creep of the grid 


eitnoents is prevented so that the tension of the grid 
elements will remain iiiyh wtien the normal tempera- 
ture State is resumed. 

A method of making sucn grid apparatus in- 
cludes an addrtlonal heat treatment such as a oiacK- 
ening prooess after the reduction of the tension 
applied to tho grid element-^ l^y the resilient support 
membcra and the eupport bars, hence prev/enting 
thennnal creep of Uie grid ©iements to prodooo a 
high-reliaotlity with nigti tension or Uit? g»id elements. 
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BAUKbHOUND OF THE iNVEr>mON 


Field of Invention 


The present invention relates to a gnO appara- 
tus for a color cathode ray tiibe which eliminates 
vibration of the grids and to a method or making 
siich grid apparatus, 


Descriptiqrj of Related Art 

In cXJhveritional grid apparatus for a color cath- 
ode ray tube, aperture grills are known such as 
ritsriQsed in Japanese Patent Publication Nos. 59 
(19«4).18825 and 59 (1984)-18825, In such a grid 
app5tr;itiis. as shown in FIG. 4, a frame 5 com- 
pris9S 5) pair of suDpon bars 1, 2 disposed in 
parallel to each other with a predetermined space 
therebetween, and resilient support memt)ers 3, 4 
which are sitb*itan!ially U-shaped are attached be- 
tween tho Bx\6?^ of the support bars 1. 2, A mul- 
tiplicity of parallel spaced ribbon-shaped grid ele- 
ments e ar© attached after being stretched with the 
requirod tension and at a predetermined pitch be- 
tween tho two support bars 1, 2 as shown, in 
making the grid appsrafti?? 7, the grid elements 6 
arc weldod to the frame 5 dimng a condition when 
thoy ^r© etratched and riefomnsd by pressure. 
Then they are welded after which the pressure 
which ploccd then in tension le released. Thus, the 
grid elcmonte 6 are in a stretched cnndition and 
then they oro heat-treated to blackened than in a 
temperature rongo of about 450 to 470 C. 

However, themiol oroep occurs in the grid ap- 
paralu^s 7 during the blackening process because 
the high Icnipei-ature causoa tho €;tretched grid 
elemenUs 6 lo b<? expanded. A!sc, ©pring-back of 
the fraiTte 5 cau^e:? the tenaion to booom© lower in 
The grid tjlement* C after the hcct treatment than 
the tencsiuii was pricr to the heat troatm&nt. A3- 
tnough the thermal creep occura principally during 
the blackening process in the heat treatment, it 
also can occur at the time whon frit soafing of s 
panel and a tunnel In the heat treeilriiiint (at 440 C 
or so) is done. 

Therefore, when a television receiver with a 
color cathode ray tube is placed in operation after 
completion of the above processes, the grid ele- 
ments 6 of the grid apparatus 7 wtll vibrate whrcli is 
caused by sound in the television set which gen- 
erates image noise. One of effective mfc»«ri5 for 
reducing such image noise is to maintain a tiigtiwr 
tension of the grid elements 6, However, since the 
tension applied prior to the heat treamem is very 
close to ttie breaking strength limit or the grid 


elements s. tho ^n??iDn cannot be further in- 
creased. 


SUMMARY OF THE iNVFNTlON 


It (5 the object of the present invention tr* 
provide an improved grid apparatus which is c^- 
m pable Of pi^venting thermoi croop of the grid ele- 
ments dufing the he&t treatment which occurs in 
the prior art 

Another objetc^l of ti^e present invention ie to 
provide a method uf making an improvod grid 
75 apparatus with addmond execution of a heat treat- 
ment such as blackening process. 

In a grid apparatus whidi tias a multiplicity of 
ribbon-shaped grid elements iSBl and which are 
stretched under tension on a frame wliich com- 
20 prises a pair of mutually opposed support b<^n and 
a pair of resilient support memt)ers attac^ied be:- 
tween the support bars> it is a feature of tite 
present invention that metallic members which 
have a larger themial expansion coefficient than 
25 the resilient support members are conneaed to the 
surfaces of the resilient support members wnich 
are opposite to the grid elements, in this staicture. 
during heat treatment the grid elements ot the grid 
apparatus will not be subject to thermal creep and 
30 high tension in the grid elements will be majntained 
when the normal temperature state is resumed. 

Also, in a method of making The above gria 
apparatus it is a feature of the present invention to 
canr out heat treatment (principally a blackening 
35 process) under conditions where the tension ap- 
plied to the qrid elements by the realient support 
members and the support bars is reduced, thereby 
ftliminating thennal creep of the grid elements so 
as tn allow the manufacture of highly reliable grid 
40 apparatus in which high tension of the grid ele- 
m*=int.«^ is maint^ned. 

Other objects, features and advantages of the 
inventirirt will be readily apparent from tl^e following 
description cA certain preferred embodiments there- 
4^ of tsken in conjimr.iion with the accompanying 
drawing© although variatinn5^ and modifications may 
bo offocted without departing from the spirit and 
3cop& of tho novel concepts of the disdosure, and 
in which; 

50 

BniEF DESCRIPTION OF THE DRAWING^^ 


FIG. 1 i3 a pcropactive view of an ej^empfary 
grid apparatus embodying tho proeent invention: 

HG. 2 i3 a oido view illustrating the present 
invention; 
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FIG. 3 !S a grdfjh which showc the relation- 
ship between thermal creep rcile and thermni ox- 
pansion rat© of a metallic grtO men»Ui;[. ar>d 

FIG. 4 is a perspective view cf a conven- 
tional grid apparatus. 

DFSCRIPTION OF THE PREFERRED EMBODl- 
MENTS 


A grid apparatue and a methofi of making it 
according to llie present invention will be descnhed 
with reference to PtCS. ^ through 3. 

F!G. 1 Ulustraies aii Bxemplary grid apparatus 
embodying the present invention, wherein a from© 
5 is substantially structurally tne saf?i« as the con- 
ventional example mentioned m connection with 
FIG. 4 The frame 5 comprises a pair of support 
bars 1. 2 which are parallel to each other with a 
prGdeterrr^infid space between them. A pair of resil- 
ient U-shaped support members 3. 4 are attached 
between the onds of tn^ twn support bars 1, 2. A 
muUiplicity of ^ibborv6hap«^d grid elements 6 are 
Stretched with the required tension and then at- 
tacned to one surface Bcl of the iramg 5 with a 
predetennined pilct» between eoch grid ©loment so 
as ID bridge the space beiwven the support bars 1, 

In this embodiment, metaliic members 9 which 
have a larger thermal expansion coerncieni li-^an 
the resilient support members 3. 4 are atiacheU by 
welding or other suitable means to the reverse 
surfaces 11 which are Opposite to the side where 
the grid filaments 6 are attached of the resilient 
support mftmbers 3. 4 vvhich form the trame 5. 

Tho metalUr mftmbers 9 which are attached to 
the rociiiont support members 3. 4 in this embodi- 
ment are composed of stainless; steel which has a 
theiiijd expansion cooffieient of 20 v 10-^ or so 
which Is grittier thjm the coefficient of 10 x 10"^ to 
^ T0~^ of Thw rt^silient support mdmbcf$ 3. ^. 
However, it is to be underislood that the thermal 
expansion coefficient of the metdHic roembers 0 ic 
not limited only to the above exemplary value, and 
a satisfactory results can be achieved if such cu- 
efriciont is within a range of 15 x 10-« to 50 x 
10-^. Furthermore, as described above, the grid 
Ai«rr>f»nts 6 are stretched with a desired tension on 
th« frame B ^ind, after the metallic members 9 are 
attochod io the rAc^T^f^v© surfaces 11 of the two 
ro3iiiant support memb«rR 4. a blackening pro* 
ce33 i3 oxocut©d at a KiQh temperature 450 to 
470* 0 to produce a desired grid apparatus. 

In ttw? grid appeu^ua 10 of such constnintian, 
the resillem suppuf l members 3, 4 are deformed so 
that tliey have a curvcilure. principeUy during the 
blackening process during heiat treotmont, and the 
curvature is in a direction iiu as to loosen the grid 


elements 6 and this is shown by a chain iiim in 
FIG- 2. This is due to the difference between the 
ti^ermaf expansion coefficients of the resilient sup- 
port members 3, 4 and the metallic members 11. 
0 which causes the tension which is applied to the 
grid oioments 6 to he reduced so as to con- 
sequently diminieh the therm?^! creeD of the grid 
etemenlii 6. 

FIG. 3 graphically showc the relationship he- 
ro tween the therrtial creep rate and the thermal ex- 
pansion coetticient ot tlib metallic member 9. 
wherein the themial creep rate reiaQve to the ton 
sion of the grid elements 6 which \s reduced by U ie 
heat treatment is defined in percent (%). in this 
75 graphic representation, curves (I). (U), and (IV) 
denote the values obtained in a 34-inch tube, a 29- 
inch tube, a 25Hnr:h tube and a 14-inch tube, 
re3pBctivoly. Points (a), (h), (c) and (d> show the 
cf^ep rates of conventional grid apparatus without 
20 any metallic member 9 in the cathod(=i ray tubes. 

respectively. 

As is apparent from HQ. 0, in the grid appara- 
tus 10 where the metallic members 9 which have a 
larger thermal expansion coetflclent ctr* connected 
25 to the reverse surfaces 11 ot the resilient support 
members 3. 4 opposite to the gnd^iements holci- 
ino side, the *ermal creep rate can be substan- 
tially reduced as compared with the rate in tne 
conventional grid apparatus without any metaUic 
30 member 9. 

Concequently. when the grid apparatus 10 is 
pieced tn a normal temperature State aqan after 
Ihe blackening pnDcess, high tension in the Qrid 
eleni«i its G wiiJ be maintained. 
35 in ttie 91 id eippartitue 10 of this embodiment, 

the pnenomtyiioii of thermal creep will be allwiated 
also during the fril sealing proccce for attechmg 
panel and a tunnel during h«&t treatment. 

Therefore, after completion of a leievision re 
40 ceiver with the cathode ray tube Incorporated 
therein, the grid elements 6 will not be vibratea by 
«ny ordinary television sound level and conse- 
quently a hioh-qua*itY video output can be ensured 
with minimized image noise. 
4^ In the embod(m(?int described, the metallic 

members 9 which have a Iftrgar thermal expansion 
coefficient than that of the resilient support mem- 
bers 3, 4 of the frekme 5 are securely att^irthed. and 
when a blackening proceoa ic earned out under 
so conditions where the tt^nsU^n which ia applied to 
the grid elements 6 will be rwduced by utilizing tho 
difference between tne thermal wxpai^ion coeffi- 
cients of the resilient support menibeis 3, 4 and 
the metallic members 9. However, reduction or the 
^ thermal creep rate can also be attained by another 
method which applies pressure to the pair ot sup* 
port bars 1 . 2 of the frame 5 by mechanical means 
wrthnut joining the metallic members 9 and ex- 
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ecutes a blackening process under condiliuns 
where the tension of the grid ©lemDnts 6 is sub- 
pitanfiaHy reduced. 

ThuE. due to execution of thft blackening pro- 
cdss under conditions whcro th© tension applied to 
the grid oltsments D is reduced by utilising the 
difference between the thermal expansion coeffi- 
cients of the resilient support members .-3, 4 and 
the metallic members 9 or by mechanically bond- 
ing th<^ frame 5. the thermal creep of the grid 
cicmontc 6 can be suppressed to assure thR manu- 
facture of a aatiofactory grid apparatus 10 in which 
high tension of the grid eitsments G is maintained. 

According to the grid apparatus of the prest^nl 
invention, metallic members having a greater ther- 
mal eypanjiinn coefficient than a pair of resilient 
Gupport m©mb«rs of a frame *»rft ;ittAched to the 
reverse 3urfacico of tho r&cilient support memb^fs 
on the sidfcf upposite to where the grid cicmont?: 
are attached^ so that the thermai creep ul Uie grid 
elements can be reduced ounng a blackening pro- 
cess and a subsequent frit sealing process tor a 
panel and a funnel during heat treatment thereby 
maintaining the ten«^inn of the grid elements suffi- 
ciently high after the heat treatment, consequently, 
when tti^ present invention is applied to a tclovi- 
sion receiver, tne grid elementj* will not be vibrated 
by ordinary television sound which w»l ensure a 
high-quality video output without image noise. 

Furthermore, in the method of the present in- 
vention for mnkirtQ such grid apparatus heat treat- 
ment whioh includes a blackening process is car- 
ried out efter the reduction of the tension ©pplted to 
grid elementii acwmplished by » pair of reailiont 
support members and a pair ot support bwa, 
whereby the thenrial creep of the grid elements is 
suppressed during heat treatment As a result it 
becomes pos-sihlA to manufacture a high-reliability 
grid sipparatu^ whtre high tonsion of the grid ele- 
nii^nt^ i$ m&intetned* 

Although tftw invanUon has b©cn described with 
respect to preterred embodiments, it te not to by 
so limited as changes and modifications can be 
made which are within the full intended scope of 
thft invention as defined by the appended claims. 


panaion coefficient than said rosilient support mem- 
bers connected lu reverse surfaces of aeid rcsillont 
support members on sides oppusiiie to th© grid 
elements. 

^ 2. A grid apparatus according to claim 1, 

wherein thft thRrmai expansion coefficient of said 
resilient support mombsrs is in a range frnm IH y 
iO~^ to 12 X 10-^. 

3. A grid apparatus according to claim 1, 

10 wherein the thermal expansion coefficient of said 
metallic members is in a range from 15 x lO"Mo 
Ed X 10-^. 

A. A grid apparatus acrjirding to claim 1, 
wherein a heat treatment is carried out after reduc- 
es tlon of tiie tension which is applied to said grid 
elements by said resiJient suppoa members and 
said support bars. 

5. A method of making a grid apparatus for a 
color cathod9 rsiy tnhft in which a plurality of 

zo ribbon-shopod grid elements are stretched under 
tension and attached to a frame ooneieting of a pair 
or mutually opput>t5d support bars and a polr of 
resilient support members wnicn are attadied be- 
tween said support bars, said method including: 
a step of carrying out heat treatment under con- 
ditions where the tension which is apDiied to said 
grid olemente by said resilient support members 
and said support bars i3 reduced . 

6. A method according to daim 5i wherein goid 
30 beat treatment inciuaes a blackening proc«j>s ex- 
ecuted in a temperature range ot 4b0 to 470* C. 

7. A method according to claim 5. wherein said 
hftat treatment is carried out with a pressure ap- 
plied by mechanical means to said pair of support 

33 bar$ of 3aid fromo. 
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Claims 

1 . A grid apparatus for a color cathode ray tube so 
comprising: 

a frame comprislno a pair Of mutuaOy opposed 
eupport bars and a pair of re?iliftnt Mjpport mem- 
bora attached botwaen eaid eupport bar*; 
41 pluiality of parallel rit>bon-ohopod grid elements eb 
Stretched under tenaloo and atl«icted to said frame; 

and 

metafile members which have a larger thermal e>c- 
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FIG.3 



WlVhout any metallic member 


Thermal expansion coefficient ( ^ \0r^) 
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